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(54) THERMAL-ACOUSTIC ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermal- 
acoustic engine capable of generating stabilized thermal 
acoustic self-excited vibration with a small temperature 
gradient 

SOLUTION: In the thermal-acoustic engine generating 
progressive wave in a loop conduit (4), into which 
operating gas is sealed, the loop conduit (4), is formed 
under a condition having a rise-up pipe (1) at at least 
one part of the same. A high-temperature side 
heat-absorbing device (8), a heat storage device (7) and 
a low-temperature side heat-dissipating device (6) are 
arranged in the rise-up pipe (1) of the loop conduit (4) 
sequentially from the upper part of the same. A second 
heat-dissipating device (9) is arranged at the upper side 
part of the high-temperature side heat-absorbing device 
(8). 
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CLAIMS 



[Claim(s)] 

[Claim 1]In a heat sound engine it was made to make a loop-pipes way which encloses operating 
gas produce a progressive wave, A heat sound engine which forms a loop-pipes way (4) in the 
state of having a riser tube (1) in part at least, arranges the elevated-temperature side heat sink 
(8), a heat accumulator (7), and a low temperature side radiator (6) sequentially from a top into 
the riser tube (1) portion, and arranges the second radiator (9) to the upper part of the elevated- 
temperature side heat sink (8). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention forms in looped shape the pipe passage which enclosed 
operating gas, and relates to the heat sound engine for bringing about pressure vibration in a 
pipeline and generating a progressive wave according to a thermoacoustic effect, in this 
loop-pipes way. 
[0002] 

[Description of the Prior Art]Although the principle of the heat sound oscillator which produces 
the pressure vibration of constant frequency by making the both sides of a heat accumulator 
produce a temperature gradient was known for many years, the drawing art as energy was not 
established and it had not resulted in utilization. In recent years, the art shown in the patent No. 
3015786 gazette is proposed as a heat sound engine which takes out the energy generated with 
this heat sound oscillation machine. This has the composition of having formed the radiator (low 
temperature side heat source)-heat accumulator (stack)-electric heating heat sink (high 
temperature side heat source) in the straight pipe portion of the pipeline formed in looped shape. 
[0003] 

[Problem(s) to be Solved by the Invention]In the heat sound engine arranged into the straight 
pipe portion in the pipeline formed in looped shape in order of a radiator (low temperature side 
heat source)-heat accumulator (stack)-electric heating heat sink (high temperature side heat 
source). When it became larger than a value with the temperature gradient formed in the stack, a 
part of heat flow rate transmitted in the inside of a stack was changed into work, and heat sound 
self-excited vibration was generated, but in said conventional heat sound engine, the big 
temperature gradient (7-20K/(mm)) had to be attached. The generated heat sound self-excited 
vibration might not be stabilized, but the size of vibration might change or disappear. 
[0004]This invention was made paying attention to such a point, and an object of this invention is 
to provide the heat sound engine by which a heat sound self-excited vibration stable in the small 
temperature gradient can be generated. 
[0005] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, this invention is 
characterized by having formed a loop-pipes way in the state of having a riser tube in part at 
least, having arranged the elevated-temperature side heat sink, a heat accumulator, and a low 
temperature side radiator sequentially from a top into the riser tube portion, and having arranged 
the second radiator to the elevated-temperature side heat sink up side. [0006] 
[Function of the Invention]In this invention, since the operating gas heated with the elevated- 
temperature side heat sink since the elevated-temperature side heat sink, the heat accumulator, 
and the low temperature side radiator were arranged sequentially from the top into the riser tube 
portion arranged to the sliding direction will carry out a convection rise, the heat sound 
self-excited vibration within a heat accumulator (stack) happens easily. Thereby, heat sound 
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self-excited vibration occurs also in a small temperature gradient. 

[0007]By forming the second radiator above the elevated-temperature side heat sink, the 
temperature distribution which is easy to cause a convection is held, and a convection is 
maintained. As a result, the generated heat sound self-excited vibration will be stabilized, and will 
be continued. 
[0008] 

[Embodiment of the Invention]A figure shows the outline lineblock diagram of the heat sound 
engine concerning this invention. This heat sound engine One pair of riser tubes made from 
stainless steel (1), and one pair of interconnecting tubes made from stainless steel (2), It 
constitutes from a progressive wave generating means (5) with which it equipped in the 
loop-pipes way (4) formed in the vertical plane with the bend pipe (3) which connects the end of 
this riser tube (1), and the end of an interconnecting tube (2), and this loop— pipes way (4). By a 
diagram, although omitted, refrigeration means, such as a pulse tube refrigerator, are arranged to 
the fork road which branched from the inside of this loop-pipes way (4), or a loop-pipes way (4). 
[0009]The low temperature side radiator (6) which a progressive wave generating means (5) 
laminates many copper meshes inside, and winds a cooling water coil outside, The heat 
accumulator (7) which arranges a honeycomb in the state where space penetrates to the shaft 
orientations of piping, Many copper meshes are laminated inside, it constitutes by making the 
elevated-temperature side heat sink (8) which has arranged the electric heater approach outside, 
and attaching to it, and the elevated-temperature side heat sink (8) is arranged in the state 
where it is located in the upper part, into the lower slippage portion of the riser tube (1) in a 
loop-pipes way (4). 

[001 0]A predetermined interval is separated above the elevated-temperature side heat sink (8) 
in the riser tube (1) equipped with a progressive wave generating means (5), and the second 
radiator (9) is arranged. This second radiator (9) laminates a copper mesh inside, and has made it 
the composition which made cooling water act outside. 

[001 1]Operating gas is filled up with the pressure which is about 0.1-3 MPa in the loop-pipes 
way (4). As this operating gas with which it is filled up, the mixed gas of helium, nitrogen, air, 
hydrogen, and others can be used. 

[001 2] Although the electric heater was used as a heat source of the elevated-temperature side 
heat sink (8), it may be made to use a burner and waste heat as this heat source in the above- 
mentioned embodiment A low temperature side radiator (6) and the second radiator (9) may be 
made into air cooling. According to the above-mentioned embodiment, although the low 
temperature side radiator (6) and the elevated-temperature side heat sink (8) laminated and 
formed many copper meshes in the inside, they may vacate and form many holes or slits in a 
copper block. A heat accumulator (7) laminates and forms a stainless mesh, or may leave a 
crevice, and may laminate and form a stainless plate in the direction of a pipeline. 
[0013]Thus, when the progressive wave generating means (5) is arranged in the state where the 
elevated-temperature side heat sink (8) serves as the upper part and the second radiator (9) has 
been arranged above the elevated-temperature side heat sink (8), even if the temperature 
gradient in a heat accumulator (7) is a small thing which is 5K/mm, self-excited vibration can be 
generated. 
[0014] 

[Effect of the Invention]In this invention, since the operating gas heated with the elevated- 
temperature side heat sink since the elevated-temperature side heat sink, the heat accumulator, 
and the low temperature side radiator were arranged sequentially from the top into the riser tube 
portion arranged to the sliding direction will carry out a convection rise, the heat sound 
self^excited vibration within a heat accumulator (stack) happens easily. Thereby, heat sound 
sel"Pexcited vibration can be generated also in a small temperature gradient. 
[0015]By forming the second radiator above the elevated-temperature side heat sink, the 
temperature distribution which is easy to cause a convection is held, and a convection is 
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maintained. As a result, it can be stabilized and the generated heat sound sehPexcited vibration 
can be made to continue. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Drawing H it is an outline lineblock diagram of the heat sound engine concerning this invention. 
[Description of Notations] 

1 [ — A heat accumulator, 8 / — The elevated-temperature side heat sink, 9 / — The second 
radiator. ] — A riser tube, 4 — A loop-pipes way, 6 — A low temperature side radiator, 7 



[Translation done.] 
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